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OPTICAL BIDIRECTIONAL TRANSCEIVER MODULE HAVING A PIN ELEMENT 
WITH INTEGRATED WDM FILTER 

5 

Background of the Invention : 
Field of the Invention : 
The present invention relates to an optical bidirectional 
transceiver module for bidirectional signal transmission 
10 through the use of a light waveguide. 



In order to exploit the high data transmission capacity of 
optical light waveguides, optical communication systems are 
increasingly used in which light radiation of two or more 

15" different wavelengths is transmitted through a single light 
waveguide. Among those systems, bidirectional transmission 
systems are known in which light radiation of a first 
wavelength is transmitted along one direction in the light 
waveguide and light radiation of a second wavelength is 

20 transmitted along an opposite direction in the light 

waveguide. The two wavelengths can be the same or can be 
different from one another. 



Optoelectronic modules that contain both a transmission unit 
25 and a receiving unit are located at end points of the light 
waveguide. So-called BIDI modules, which can transmit light 
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of a wavelength and. can receive light of a wavelength X2 are 
used to provide bidirectional data transmissions through a 
light waveguide with two different wavelengths. In such 
modules it is necessary to integrate a suitable filter 
5 upstream of the receiving unit which filters out the undesired 
wavelength for the suppression of crosstalk. So-called WDM 
(Wavelength Division Multiplex) filters, known in the prior 
art, that have a wave length -dependent filter characteristic, 
are used for that purpose. Filters of that type are usually 

10 constructed as so-called edge or cutoff filters. Such filters 
have an edge -shaped curve in the transmission characteristic 
for a particular wavelength. The filter acts as a highly 
reflective mirror at wavelengths above that edge, while it is 
essentially transparent for wavelengths below the edge. 

15' Specific embodiments are also known in which the two 

. wavelengths being used are equal, and only a simple beam 
conductor is used as a filter. 

In embodiments previously known from the prior art, the BIDI 
20 module was made up of a free-beam or free-radiation optical 
apparatus in which a WDM filter lamina was inserted into the 
free beam at an angle of 45°, in an inner hollow chamber of 
the module. However, those embodiments are relatively 
complicated to manufacture, because suitable fastening 
25 structures to which the filter lamina can be fastened must be 
provided in the inner hollow space of the module. In 



addition, the manner of fastening of the filter laminae makes 
a rapid, and in particular automatic, manufacture of the 
module more difficult. 

5 Summary of the Invention : 

It is accordingly an object of the invention to provide an 
optical bidirectional transceiver module having a pin element 
with an integrated WDM filter, which overcomes the 
hereinaf ore-mentioned disadvantages of the heretofore -known 
10 devices of this general type and which can be manufactured 
more easily. 

With the foregoing and other objects in view there is 
provided, in accordance with the invention, an optical 

15 bidirectional transceiver module for bidirectional signal 

transmission with a light waveguide, comprising a module body 
having an opening and an inner hollow space formed therein. A 
pin element protrudes through the opening at least partially 
into the inner hollow space. The pin element includes an 

2 0 inner end having an end surface with a beveled region. The 
beveled region acts as a beam splitter or divider and/or a 
filter. A first optoelectronic component is light -optically 
coupled with the beam splitter through radiation reflected at 
the beam splitter. A second optoelectronic component is 

25 light-optically coupled with the beam splitter through 
radiation transmitted by the beam splitter. One of the 



LScL-10019 

optoelectronic components is a transmitter and the other of 
the optoelectronic components is a receiver. 



An essential advantage of the invention is that the module 
5 body or element can be manufactured more easily. No 

complicated measures or precautions need be taken in the 
manufacture of the module body for the later fastening of a 
filter lamina. In particular, no special fastening elements 
for the later attachment of the filter lamina need be disposed 
10 or formed in the inner hollow space of the hollow body. 
Rather, the pin element with the integrated beam 
splitter/filter can easily be pushed through the module 
opening into the inner hollow space of the module body, and 
can be fastened there, for example by gluing. 

15 

In accordance with another feature of the invention, the 
beveled region is formed by a wavelength- selective filter that 
has a high reflectivity at a first wavelength and is highly 
transmissive at a second wavelength. This wavelength- 

20 selective filter can, for example, be an edge filter that acts 
as a < 95% mirror for wavelengths that are greater than the 
wavelengths at an edge in the transmission function of the 
filter, but which is transparent for all wavelengths below 
this edge. Such a filter is designated as either a high-pass 

2 5 filter or a low-pass filter depending on whether a wavelength 
scale or a frequency scale is used. Such a WDM filter allows 



bidirectional transmission at two different wavelengths. The 
wavelength- selective filter can be glued onto the beveled 
region of the pin element. The wavelength-selective filter 
can likewise be attached to the beveled region in the form of 
5 layers sputtered or metallized onto the beveled region, for 
example as a multiple layer system of dielectric layers. 

However, an embodiment can also be provided in which the 
beveled region of the pin element acts as a simple beam 

10 splitter, through which a significant part of the incident 
light radiation is reflected and the remaining part is 
transmitted. In accordance with a further feature of the 
invention, one optoelectronic component can be a transmitter 
that emits at a wavelength, and the second optoelectronic 

15 component can be a receiver that is sensitive at the same 
wavelength. A 3dB beam splitter can be used that is glued 
onto the beveled region of the pin element as a beam splitter 
lamina, or is applied in the form of dielectric layers. 
However, in an even simpler embodiment, the pin element is 

2 0 formed of a thoroughly transparent material, for example a 
glass material, and a beveled end surface forms a natural 
reflection surface that is, for example, beveled at the 
Brewster angle, and thus supplies a maximum reflection at this 
angle . 
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In accordance with an added feature of the invention, the pin 
element is a fiber pin having a central bored hole in which a 
light -conducting fiber is guided. This fiber pin can be made 
from a ceramic material. The fiber pin has, for example, a 
5 length of approximately 4 to 5 mm, and is made of a ceramic 
ferrule (for example, ZrO or the like) , preferably having a 
diameter of 2.5 mm or 1.25 mm. The centric bored hole of the 
ferrule preferably has a diameter of 0.128 mm, and inside the 
bored hole there is glued a glass fiber such as a single-mode 
10 fiber or a multi-mode fiber having an external jacket or 
cladding diameter of 0.125 mm, for example. 

In accordance with an additional feature of the invention, the 
pin element can be constructed in such a way that it can be 

15 coupled to a light waveguide at its outer end. If the pin 

element is a fiber pin, the coupling with the light waveguide 
can take place in a known manner through a so-called butt or 
blunt coupling of the fiber pin to the light waveguide, using 
a suitable plug pin, preferably having the same dimensions as 

20 the fiber pin, and a slotted sleeve that guides the two pins 
against one another without play and with sufficient 
precision . 

However, it can likewise be provided that the pin element is 
25 pushed completely into the inner hollow space of the module 

and is fastened there. In this case, it can be provided that 
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the light waveguide to be coupled is likewise pushed into the 
module opening, so that light radiation exiting from the light 
waveguide can penetrate into the pin element, or into the 
light -conducting fiber centered in a pin element constructed 
5 as a fiber pin. 

In accordance with yet another feature of the invention, 
internally, the module according to the invention can be 
created in such a way that an additional mirror works together 

10 with the optoelectronic component which is coupled in a light - 
optical manner with the beam splitter through the radiation 
transmitted by the beam splitter. This mirror can terminate 
the inner hollow space of the module. However, the mirror can 
also be omitted, and the inner hollow space can extend up to 

15 an end of the module situated opposite the light entry opening 
of the module. The corresponding optoelectronic component can 
be disposed at this end. 

The optoelectronic components can be placed in corresponding 
20 openings of the module as TO modules, in a known manner. 

However, in a preferred embodiment, the module according to 
the invention is constructed as a module that can be mounted 
on the surface, i.e., an SMT (Surface Mounting Technology) - 
capable module. In that case, the optoelectronic components 
2 5 are disposed on one and the same side of the module, and 

electrical supply lines are routed so as to go out from the 
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components to a common mounting surface of the module, and 
planar terminal pads are provided there . 



Other features which are considered as characteristic for the 
5 invention are set forth in the appended claims . 

Although the invention is illustrated and described herein as 
embodied in an optical bidirectional transceiver module having 
a pin element with an integrated WDM filter, it is 
10 nevertheless not intended to be limited to the details shown, 
since various modifications as well as structural changes may- 
be made therein without departing from the spirit of the 
invention and within the scope and range of equivalents of the 
claims . 

15 

The construction and method of operation of the invention, 
however, together with additional objects and advantages 
thereof will be best understood from the following description 
of specific embodiments when read in connection with the 
2 0 accompanying drawings. 

Brief Description of the Drawing : 

The figure of the drawing is a diagrammatic, sectional view, 
of an exemplary embodiment of an optical bidirectional 
2 5 transceiver module according to the invention. 
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Description of the Preferred Embodiments : 

Referring now in detail to the single figure of the drawing, 
there is seen a module which includes a module body 1 having a 
pin introduction opening la and an inner hollow space lb 
5 connected to the pin introduction opening la. A pin element, 
constructed as a fiber pin 2, is introduced into the pin 
introduction opening la and is fastened therein, e.g. by 
gluing. The fiber pin 2 is made, for example, of ceramic 
material, such as ZrO or the like, and has an axial centric 

10 bored hole in which a light -conducting fiber 2a is glued. The 
fiber pin 2 has an inner end with a beveled end surface on 
which a wavelength-selective filter (WDM filter) 3 is 
attached. The filter 3 can be applied on the beveled end 
surface of the fiber pin 2 in the form of multiple dielectric 

15 layers. It can also be provided that the end surface of the 

fiber pin 2 is not beveled in its entirety, but rather only in 
a region in which the light -conducting fiber 2a ends, since 
what is important is only the deflection of a radiation bundle 
exiting from the light -conducting fiber 2a. 

20 

The filter 3 is constructed, for example, as an edge filter, 
so that it lets through light radiation having a wavelength 
below the edge and reflects light radiation having a 
wavelength above the edge. The filter 3 is coupled in a 
25 light-optical manner with a first optoelectronic component 4 

with respect to the light radiation reflected at the filter 3 . 
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The filter 3 is coupled in light-optical manner with a second 
optoelectronic component 5 with respect to the light radiation 
transmitting by the filter 3 . In the illustrated exemplary 
embodiment, the first optoelectronic component 4 is a 
5 transmitter and the second optoelectronic component 5 is a 

receiver. However, the reverse case can also occur, in which 
the first optoelectronic component 4 is a receiver and the 
second optoelectronic component 5 is a transmitter. 

The inner hollow space lb of the module body 1 is terminated 
at its left end by a beveled end surface that is provided with 
a mirror 6, at which the received light radiation is reflected 
and directed onto the second optoelectronic component 5. The 
filter 3 and the mirror 6 are thus positioned obliquely in 
such a way that they are coupled in a light-optical manner 
with the optoelectronic components that can be situated on one 
side of the module body 1. Correspondingly, the inner hollow 
space lb is connected with hollow spaces Ic and Id, which lead 
outward at right angles from the inner hollow space lb to a 
corresponding lateral surface of the module body 1, to which 
the optoelectronic components 4 to 5 can be coupled. The 
inner hollow spaces Ic and Id are respectively associated with 
the filter 3 and to the mirror 6. 

25 As is shown, the optoelectronic components 4 and 5 can be 

built into transmitter and receiver subcomponents 4a and 5a. 
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The subcomponents can be manufactured and tested as a separate 
housing, and can then be adjusted and fixed on the module body 
1. The subcomponents 4a and 5a can be constructed so as to be 
SMD-capable, so that the completely assembled module can be 
5 soldered onto a board using SMT technology. 

The mirror 6 can likewise be constructed from dielectric 
layers deposited on the beveled end surface of the inner 
hollow space lb. It can also be provided that, instead of the 
10 mirror 6, an additional wavelength- selective filter 3 is 

provided, that the inner hollow space lb continues behind this 
additional filter 3 and that an additional optoelectronic 
component, such as a transmitter or a receiver, is situated on 
module body 1 . 

15 

In the manner already described, a light waveguide 7, in which 
the beam bundle emitted by the transmitter 4 and the beam 
bundle received by the receiver 5 can be guided 
bidirectionally, can be coupled to the outer end of the fiber 
20 pin 2 by a coupling 8. 
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